esp@cenet - Document Bibliography and Abstract 

t 



Page 1 of 1 



METHOD FOR DETECTION OF PARAMETERS OF GROUND OBSTACLES 
FOR LOW-LEVEL AIRCRAFT FLIGHTS 

Patent Number: RU21 28846 

Publication date: 1 999-04-1 0 

Inventor(s): SAMARIN O F; KURILKIN V V 

Applicant(s): HNO I SKIJ I RADIOSTROENIJA;; OTKRYTOE AKTSIONERNOE OBSHCHES 

Requested Patent: □ RU21 2 8846 _ 

Application Number: RU199701 12001 19970717 

Priority Number(s): RU199701 12001 19970717 

IPC Classification: G01S13/72 

EC Classification: 

Equivalents: 



Abstract 



FIELD: aircraft equipment for detection of ground radar-contrast obstacles. SUBSTANCE: method for 
detection of distance, angular coordinates, and height of obstacles involves use of Doppler shift of antenna 
beam of coherent Doppler-pulse aircraft radar in elevation plane. Distance and angular coordinates are 
detected by means which are standard for radars, while height of obstacle is measured by width of Doppler 
frequency shift of reflected signal. EFFECT: possibility to measure height of obstacles. 2 cl, 7 dwg 
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FLIGHTS 

(57) Abstract: 

FIELD: aircraft equipment for detection 
of ground radar-contrast obstacles. 
SUBSTANCE: method for detection of distance, 
angular coordinates, and height of obstacles 
involves use of Doppler shift of antenna 
beam of coherent Doppler-pulse aircraft 
radar in elevation plane. Distance and 
angular coordinates are detected by means 
which are standard for radars, while height 
of obstacle is measured by width of Doppler 
frequency shift of reflected signal. EFFECT: 
possibility to measure height of obstacles. 
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HacToniMee n3o6peTeHne othocktch k 
oonac™ paAwonoKauMH m MOweT 6biTb 
ncnonb3QBaHO Ann onpeAeneHum napaMeTpoB 
Ha3eMHWx npenaTCTBMfl (yAaneHua, aanMyia, 
BbicoTbi) c noMoiMbio paAnonoKai4MOHHbix 
cpeACTB, ycTaHoaneHHWX Ha 6opTy 
jieTaTenbHoro annapaTa, npi* noneTe Ha Manwx 
m npeflejibHO Manux BbicoTax. 

CyiMecTBywu^ne 3KcnepnMeHTanbHbie 
o6pa3ijbi 6opTOBbix paflMOJioKam-ioHHbix 
CTaHi^a (BPflC) MBI~I (cm. , HanpuMep, [1]) 
no3BonnioT ocymecTBMTb, noMMMO o6Hapy>KeHMfl 
Ha3eMHbix o6-beKTOB, TaiOKe oi^eHKy napaMeTpoB 
Ha3eMHbix paAUOKOHTpacTHbix npenflTCTBMft 6e3 

OI48HKH HX BblCOTbl, HTO He n03B0Jl$ieT OUeHHTb 

deneHb mx onacHocTM noneTy w 
npon-io3upoBaTb Bbicoiy i/ix o6neTa Ha 
npomo3npyeMbix HHTepBanax BpeMeHn. 
riocneAHee He nossormeT npomo3npoBaTb 
TpaetaopnK) noneTa flA (ocymecTarmTb ero 
ManoBbicoTHbift noneT) npw HannMnn 
npenaTCTBHfl Ha onpeAeneHHbifl HHTepBan 
BpeMeHH, oco6eHHO b ycnoBwax orpaHMHeHHoH 

BHAHMOCTH, HTO OCOSeHHO B3)KHO An* peiLieHMfl 

3aAann npeAynpewenwH o npenflTCTBi/mx b 
BepToneTHoft aBnai^nn, Ana oecnunoTHbix 
neiaTenbHbix annapaTOB u t.a Me>KAy Tewi, 
npeflynpeweHne o npenaTCTBMflx n oueHKa 
BbicoTbi nocneAHVix aanfleTca Bawo-ibiM 
cfeaKTopoM ooecneneHMfl 6e3onacHOCTU 
ManoBbicoTHoro noneTa {MBI~I), b tom nucne b 
peacMMe nonyaBTOMaTi/inecKoro nnnoTupoBaHMH 
J1A. 

M3BecTHa EPJ1C [2], iicnonb3yioLnafl cnocoG 
AonneposcKoro o6y>*ceHkm nyna (AOX1) [3] Ana 
OL^eHKH yrnoBbix KoopAHHaT n yAaneHi/m 
Ha3eMHbix Ljenefl c noMOinbio rpeoeHKM 
ysKononocHbix AonnepoBCKuix cfrunbTpoB. 
CyiMHocTb 3Toro cnoco6a 3aKnioMaeTCfl b 
AanbHOMepHOflonnepoBCKOM o6pa6oTKe 
HH(fcopMauMfi b 5PJ1C, npu KOTopotf yrnoBoe 
nono>KeHMe Ha3eMHofl uenn onpeAenaeTCH Kax 
yrnoBoe nonoxeHHe tom km nepeceneHUfl i-fl 
nsoAonbi n j-fi M30AanM, b kotopom HaxoAUTca 
Ha3ewiHaR i^enb [3]. npn stom usoAonbi b 
3/ieMeHTe paspeweHHfl no AanbHoc™ 
pacnonarajoTcn no jiuhmh a3MMyTa, a t/i30Aani/i b 
Kawowi snewieHTe pa3peiueHna no ckodoctm - 
no nnHkin TaHrawa (ymy MecTa). TorAa 
npoueAypa oueHKn a3HMyTanbHoro nojioKeHwa 
i\em pj OTHOcnTenbHo jimhum noneTa coctout b 
peiueHMM ypaBHeHHfl (cm. 4>nr. 1): 



|3 _ - arccos 
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rAe V H -CKopocTb noneTa HOCMTena b 
ropH30HTaribHoii nnocKOcru; 

X - A™ Ha BonHbi nepeAaTMHKa BPflC; 
- AonnepoBCKaa nacTOTa no 

0 

X 

nsoAone; 

Dj - AanbHOCTb no i-tf M30Aa^^; 
oqj - - yroxi BH3npoBaHnn LAenn b 
BepTHKanbHofi nnocKOCTn b HanpasneHnn i-Ci 
M30flonbi n j-M n30AaJin 

HcxoAfl H3 cooTHOiueHH« (1), npoi^eAypa 
oL^eHKn ymoBofi KOopAHHaTbi Ha3eMHoro 
paAMOKOHTpacTHoro o6-beKTa b yrnoMecTHOM 
nnocKOCTM 3aKnioHaeTCfl b BbinoriHeHMH 
cjieAywiMUX onepaun^: cTpo6npoBaHMM 
npMGMHoro ycrpo&CTBa BPflC no Aa^bHOCtn; 
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oi^eHKe AonnepOBCKofl nacTOTbi o6Hapy>KeHHbix 
i^ene^ b xax^OM 3/ieMeHTe AanbHOCTn; oueHKe 
yrnoBbix KoopAnnaT o6Hapy>KeHHbix Ha3eMHbix 
neneft no HOMepy 3/ieMeHTa AaJibHOCTn n 
AonnepoBCKofi nacTOTe curHana b stom 
sneMeHTe. 

OAHaKO TOHHoctb onucaHHOM b [2[ BPJ1C npn 
oueHKe pa3MepoB Ha3eMHbix L^enei^, b tom 
Mucne npenHTCTBH*. HeAOCTaTOHHO BbicoKa Ann 
oL^eHKM BbicoTbi npen«TCTBn« n onpeAenfleTcn 
TaiOKe ujupmhoCi nyna CKaHMpyeMoCi flHA BPJ1C. 
npn cy>KeHMn flHA TOHHOCTb ot^eHKM pa3MepoB 
Ha3eMHbix npenRTCTBMft yBennHMBaeTcn; OAHaKO 
npn stom pe3Ko B03pacTaeT BpeMfl ocMorpa 
30Hbi, b npeAenax KOTopoR uHAHi^pyeTCfl 

HaJlklHMe B03MO>KHblX npenflTCTBMM M 

oLjeHMBaiOTCfl mx pa3Mepw. B cuny nocneAHero 
c^aKTopa nocTaaneHHaw 3aAana He pewaeTca m 
b cnynae ncnonbsoBaHnq na3epHbix 
AaribHOMepoB, ymoBa« pacxoAMMOCTb nyna 
KOTOpbix AOCTMraeT HecKonbKMX yrnoBbix MMHyT. 

ripM 3TOM BQ3MO>KHa AOCT3TOM H O TOMH3H OI4eHKa 

yrnoBbix KoopAMHaT m Aa/ibHOCTH ao BepXHeft 
KpoMKn npenflTCTBMH no riMHun noneTa J1A (ao 
n »1 ym. MMHyT, n.1 m cooTBeTCTBeHHo b 
6naronpMflTHbix noroAHbix ycnoBUflx). Oah3ko 
BpeMn, Tpe6yeMoe aha o6Hapy>KeHHJR 
Ha3eMHoro npen^TCTBUfl, HeAonycTMMO BenwKO, 
mto MCKntonaeT ncnonb30BaHMe b J1A na3epHbix 
noKaTopoB An^ peiueHUR paccMaTpuBaeMofi 
3aAaHM. 

CneAOBaTexibHO, cnoco6 flOJl, b 
KJiaccMHecKOM CBoeM BbipawceHnn, no3Bon«5i 
oneHusaTb. ymoBbie_ KoopAMHaTbi Ha3eMHbix 
ueneR, b tom Hucne m npennTCTBUM, m yAaneHMe 
AO hmx He no3Bon«eT npon3BOAMTb oueHKy 
BbicoTbi npenflTCTBM^. 

3aAaHefl HacTOfltuero M3o6peTeHnn 
^BJifleTCfl onpeAeneHne napaMeTpoB 
npenflTCTBuC^ no jimhmm noneTa neTaTenbHoro 
annapaTa b npeAenax HeKOTOpo^ 30Hbi 

OTBeTCTBeHHOCTH, B TOM HMCJie H BblCOTbl 

npen^TCTBM^. 

nocTaaneHHaa 3aAana AocTHraeTca nyTeM 
4)opMnpoBaHMfl "nonaTOoepasHOM" A^arpaMMbi 
HanpaaneHHOCTM aHTeHHbi (AHA) BPJ1C b 
BepTMKanbHotf (yrnoMecTHoPt) nnocKOCTM v\ 
"uroribMaTOki" - b ropn30HTanbHOM 
(a3MMyTanbHo^) nnocKOCTM c ncnonb30BaHneM 
MHoroKaHanbHOM AonnepoBCKOM o6pa6oTKM 
cumana m peann3aunn cnoco6a flOJl b 
yrnoMecTHO^ nnocKOCTM. 

ripn stom AHA b ropusoHTanbHOM nnocKOCTM 
copneHTupoBaHa TaK, HTo6bi ee ocb 6bina 
HanpaBneHa no nMHMM noneTa flA (nnn 
ocymecTanqna CKaHMpoBaHne b HeKOTOpoM 
ceiaope ±sp OTHocnTenbHO Beiaopa ckopoctm 
J1A); b BepTHKanbHO^ nnocxocTM 

V 

H 

paBHoewmanbHoe HanpaBneH^e (PCH) AHA 

3a(J)MKCMpOBaHO M OTKJlOHeHO Ha 

yron <xq oTHOCMTenbHO nnHnn noneTa m, KaK 
sto M3o6pa)KeHO Ha <J>w\ 2. 

npn stom paccTOAHne ao HaseMHoro 
paAHOKOHTpacTHoro npennTCTBMfl onpeAenweTca 
no HOMepy xaHana AanbHocTM, b kotopom 
npon30ujno ero oeHapyKeHne, a BbicoTa - no 
KonnnecTBy AonnepOBCKnx cfwnbTpOB, b 
KOTopwx npoM30iuno o6Hapy>KeHMe npen^TCTBUfl 
(npen«TCTBH«), m yrny a 0 . cooTBeTCTByiOLneMy 
opueHTauuM PCH aHTeHHbi b BepTHKanbHOM" 
nnocKOCTM. 

Ha 0Mr. 1 npeACTaBneHa MnntocTpaL^nn 
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B03MO)KHOCTH H3MepeHHfl KOOpAUHaT Ha3eMHblX 

o6"beiaoB c noMOiMbio peacHMa flOfl; Ha <fcnr. 2 - 
3<})ct>eKT cyrceHMH AHA npw ucnonb30BaHHn 
pe)KMMa flOn; Ha <pwr. 3 - npuHL^n oueHKM 
BbicoTbi Ha3eMHbix npenflTCTBMtf npn 
ncnorib30BaHMM pewHMa flOJl; Ha cfcur. 4 - 
MacTOTHbii^ cneicrp oTpaxeHHfi b npeAenax flHA 
no ymy Mecia (TaHraacy); Ha cfcur. 5 - 
cipyKTypHaa cxeMa KaHana o6napy>KeHMfl n 

OUeHKM KOOpAMHST H83eMHblX o6"beKTOB j Ha 4>Mr. 

6 u 7 - 34)c})eKTHBHOCTb npeAnaraewioro 
M3o6peTeHHfi. 

CymHocTb n3o6peTeHH« coctowt b 
M3nyMeHHM m npueiue paflHOJioKaunoHHbix 
cumajioB c noMoiMbfo aHTGHHbi, nMeKJU^yio 
M nonaToo6pa3Hy»o" A^arpaMiviy HanpaBneHHOc™ 
b BepTMKanbHOM nnocKocTM n uronbHaTyK) - b 
|-OpH30HTaJlbHOfi nnOCKOCTM , opueHTMpoBaHHyjo 
no HanpaBneHwo BeKropa CKopocru noneTa 
jieTaTenbHoro annapaTa, ocymecTBnfliomyK) 
cKaHnposaHne no a3HMyTy b npeAenax 
HeKOToporo yrnoBoro ceKTopa. npuHflTbift 
curHan noAaepratoT 

AaribHOMepHO-AonnepoBCKoii o6pa6oTKe, 
Hanpniwep, c noMoi^bK) crpo6npoBaHi/ia 
npneMHUKa PX1C no AanbHOCTM m y3KononocHOfl 
AonnepoBCKoPi <£nnbTpaijuu, b pesynbTaTe Hero 
pea/in3yeTCH scfccfceKT AonnepoBCKoro ooyweHHH 
nyna b yrnoMecmofl rtnocKoc™. 3aTeM c 
noMOLijbK) MeTOAOB noporoBofl o6pa6oTKH 
ocy mecTan h iot BWAeneHne ynacTKOB 
AonnepoBCKoro cneiapa, cooTBeTcrsyiomero 
oTpa>KeHkieM ot HasewiHbix o6"beKTOB b KaacAOM 
KaHane" AanbHoc™/ npoTarceHHOcTb kotopwx 
xapaKrepn3yeT BbicoTy Ha3eMHoro o6"beKTa, 
HanpuMep BbicoTy npenaTCTBMfl, a yroii 
OTBopoTa aHTeHHbi Ha o6"beicT - a3WwyT o6*beKTa 
YAaneHne ao o6*beKTa onpeAenaeTCR no 
HOMepy KaHana AanbHoc™, rAe npon3owno ero 
o6Hapy>KeHVie. 

npuMeHeHMe AonnepoBCKoro o6y>KeHLia nyna 
b Bep-ri/iKajibHofl nnocKocTM no3Bon«eT 

MCKyCCTBeHHO pa36nTb AHA B BepTMKa/lbHO^ 
nnocKOCTUi Ha p«A ceiaopoB ujupuHoti 50j, 
Ka>KAblft H3 KOTOpblX COOTBeTCTByeT HeKOTopoft 

nonoce 6* a AonnepoBCKMX nacTOT curHana, 

i 

OTpaxeHHoro ot onpeAeneHHoro ynacTKa 
noACTunaiOLMeft noBepxHOCTM, hto 

unntocTpupyeTCfl cfcur. 2 

Ha 4>nr. 2: V H - cKopocTb HOCHTena 
(J1A); ocq - - nonoxeHMe PCH aHTeHHbi b 
BepTHKanbHoft nnocKOCTM. 

Mwcno T3KMX ceKTopoB m nx yrnoBotf pa3Mep 
onpeAenflKDTCfl nonocofi aF<j> nponycKaHMH 
AonnepoBCKoro cfcwnbTpa, uJHpuiHotf © AHA 
BPX1C, cKOpocTbto V H noneTa HA, 
AniiHotf X BoiiHbi nepeAaTMMKa BPflC n t.a. 

Cyu;HOCTb npeAnaraeivioro i/i3o6peTeHna 
uruiiocTpMpyeTCfl c£inr. 3. 

Ha cfeur. 3: h - BbicoTa noneTa J1A HaA 
noAcr una tome Gi noBepxHocTbK), (1 
paAHOKOHTpacTHoe npen^TCTBue BbicoTotf 

H; Oq " ' y ran BM3HpOBaHHfl AHA B 

BepTHKanbHO^ nnocKocTn; V H -CKopocTb noneTa 
J1A; otj, - - yrnw bha^moctui BepxHeW m 
HM^cHeft kpomok npenRTCTBH^i D - yAaneHne 
npenflTCTBvm oTHOcnTenbHO J1A; 

CooTBeTCT BeH ho <$nr. 3. cneKTp 
AonnepoacKMX nacTOT b npeAenax yrna 0. 
OTpa>KeHHbix ot noACTunakOLi^ew noBepxHocTM, 
BKH»OHan npenqTCTBue, wvieeT bha 4 

f* min f a max - AonnepoBCKvie HaCTOTbl, 



cooTseTCTByiomne nono>KeHMio HH)KHe^ m 
BepxHetf kpomok nyna AHA LunpuHoi^ 0; 
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AonnepoBCKMX nacTOT, cooTBeTCTByiomi/ifi 
nonoce AonnepoBCKoro 4)MnbTpa; - lunpnHa 
ynacTKa cneicrpa AonnepoBCKMX nacTOT cumana, 
OTpaxeHHoro ot paAHOKOHTpacTHoro 
npenflTCTBMfl. 

BennHMHa A fa, mcxoah H3 ($)nr. 3, 
onpeAenneTcn coot HomeHneM 
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Bbjpa>Kafl (2) nepe3 n3BecTHbie (nnn 
3aMep*eMbie) napawieTpbi noneTa J1A, mo>kho 
nonyHMTb; 

At. « -^*\ - — ==!• < 3 > 

TorAa BbicoTa H npen^TCTBUfl oueHHBaeTC« 

B COOTBeTCTBHH CO CneAyKDU^VIM COOTHOUJeHMeM. 




(D»2V /J> 2 



2V 



T. e. ujupnHa cneiapa AonnepoBCKMX nacTOT 
cumana, ot pa>Ke h h o ro ot npenyiTCTBUfl, 3aBHCi/rr 

TOnbKO OT HeM3BeCTHO« BenHHUHbl H BbJCOTbl 

npenflTCTBM« npii n3BecTHbix (nnn n3Mepnewibix) 
napaMeTpax noneTa nA. 

Caivia BenuMMHa onpeAenweTcw no 
BbixoAy aAanTMBHoro o6Hapy>KHTenw ( 
ocHOBaHHoro, Hanpniwep, Ha npnHL\nne oaho- 
kinn AsyxcTopoHHero AeTeiaopa (HanpuMep, [A\ 
), coAep>Kai4ero K AonnepoBCKkix i^ncfjpoBbix 

4)HnbTpOB, KaKAblM "3 KOTOpblX MMeeT 

nonocy a f 4> KonnnecTBO m noAP^A 
cneAywiMux c^wnbTpoB, b KOTopbix npon3oujno 
o6Hapy>KeHne cumana, npawio 
nponopunoHanbHO BbicoTe H npen«TCTBnn. 
CnynaPi m=1 COOTBeTCTByeT nn6o oa^hohhom 
Ha3ewiHOft L^enn, nn6o npenflTCTBHio, nMetomeMy 
Heoonbuiyio BbicoTy; cnyna^ m>1, oco6eHHO 
npn Manbix 3HaneHnnx yrna oo- COOTBeTCTByeT 
6onbiuoii BbicoTe npenfiTCTBUfl. 

CTpyicrypHan cxeiwa paA^onoKaunoHHoro 
KaHana, no3BonflK)iMero o6Hapy>KviBaTb 
Ha3eMHbie uenn w OL4eHHBaTb nx KoopAMHaTbi, a 
TaioKe o6Hapy>KHBaTb Ha3eMHbie npenaTCTBi/m, 

OL^eHUBaTb nx KOOpA^HaTbl M BblCOTy, 

npeAcraBneHa Ha 4)Mr. 5. 

Ha ct>nr. 5 <t>i, <t>2 .^k - rpe6eHKa, 
cocTOflinafi us K y3KononocHbix AonnepoBCKnx 

4)MnbTpOB. 

Cuman c BbixoAa npneMHMKa b Ka>KAOM 
KaHane AanbHOCTH, oxBaTbiBaioiMUM 30Hy 
OTBeTCTBeHHOcTM BPJ1C, 4)nnbTpyeTC« K 
AonnepoBCKHMM L^ncppoBbiMM cpunbTpaMM 
(peann3yeMbiMM, HanpuMep, b npoi^eccope 
LjOC) c pa3peujaioLMeM 

Af m 



cnoco6HOCTbfo 



b o6iueM cnynae 



OAHHaKosoW Ann Bcex KaHanoB. 

BennHUHa aAanTMBHoro nopora n3MeHfleTcn 

B 3aBHCHMOCTH OT ypoBHH C$)OHa OTpa>KeHHM OT 

noBepxHOCTH 3ewinn. B pe3ynbTaTe noporoBO^ 
o6pa5oTKH BbiAenaeTca ynacTOK (nnn ynacTKH) 
cneKTpa AonnepoBCKMX nacTOT, 
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COOTBeTCTByfOlMMtl OTpaKeHUflM ot npen«TCTBHM, 

npeACTaBJiflK)U4nx onacHocTb Ana noneTa 
(cnyqafl m>1), nnn oAHHOHHbix Ha3eMHbix u,enefi 
(m=1), HaxoAamMxea b npeAenax 
wnpuHbi e flHA BPHC. BbWMcnuTenb H 
ocyujecTBJifleT cpMKcau,nio HHcna m CMewHbix 
cfcunbTpoB <Dj...<Ui+m*i) (npn m>1) u BbiMUcneHwe 
BbicxiTbi H npenaTCTBMa (wnu npenaTCTBufl). 
BbNUcnuTenb KOopA^waT u,enefi peampyeT 
ToribKo Ha cnTyau.nn, KorAa m=1 h npoH3BOAHT 
oueHKy AanbHOCTH n yrnoBbtx KoopAHHar 
OAHHOHHbix u,eneft\ 

npM AOCTaTOHHO Manwx 

3HaMeHMqx AF^-n.lOru,), <xo(~10...15°) 
cnynaio m=1 cooTBeTCTByeT oAHHOHHaa u,enb c 

BblCOTOfl D«1M. 

CnyMaio m>2. .3 cooTBeTCTByeT 

npenaTCTB^e c BbicoTOtf H nopaA*a n .10 m h 
6onee (n=1,2...). 

TOMHOCTb Ol^eHKM CT H BblCX>Tbl npenaTCTBHa 

33BHCHT ot nonocbi aF<j> AonnepOBCKoro 
o>nnbTpa, AnnHbi A. BoriHbi EPP.C, ckopocth 
V H noneTa J1A, yrnoB o^, BH3npoBaHi/ia 
npenaTCTBua m ou^eHHsaeTca b cooTBeTCTBuu c 

COOTHOLLieHHeM 
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BepxHee n HHWHee 3HaneHKe nonorceHi/ia 
ymoBoro ceiaopa 



OTHOCHTenbHO 



cooTBeTd By iomero j-My 



AonnepoBCKOwiy 4)nnbTpy. 

Ha o>ir. 6 npeACTaBneHa 

3KcnepnMeHTajibHa» 3aBHCMMocTb 
tomhocth oH/H oi^eHKM BbtcoTbi npenaTCTBMa B 
3aBncnMocTn ot AanbHoc™ D ao npenflTCTBi/m, 
cKopocTM V H noneTa J1A, BbicoTbi H npenaTCTBkia 
Ana X - 8,6 mm, A F<t> = 60 T4 m h = 50 M M npw 
Tpex 3HaneHnax cKopocru noneTa J1A: 

V H =25 m/c (cnnoiuHbie jiuhmh), V h =42 m/c 
(nyHKTupHbie nnHMn): 

V h =86m/c (LUTpuxnyHKTMpHbie nnHMM). 
1/13 npeACTaBneHHbix 3KcnepnMeHTanbHbix 
3aBMCkiMOCTe« cneAyeT, mto TOMHOCTb aH/H 
oueHKH BbicoTbi H npenaTCTBHa yBenHHMBaeTca 
c yMeHbiueHneM AanbHoc™ D ao npenaTCTBiia, 
BbicoTbi H npenaTCTBHa, ckodocth V H ^ A 
nonyneHHbie pe3y/ibTaTbi coot BeTCTBy kjt 
peanbHbiM noTpe6HOCT*M npw nunoTupoBaHnn 

DA, KOrA3 TOMHOCTb OU^HKH BblCOTbl H 

npenaTCTBHfl AonrcHa yBennHMBaTbca npn 
connweHHH c npenaTCTBueM m yBenHMeHHeM 

CKOpOCTM c6nM^KeHMfl C HUM. 

Ciohkh 3aBncnMocTe« a(oH/H)/aH Ha <J>nr. 6 

06-bHCHflH3TCfl A^CKDeTHOCTbK) H3MepeHI/ia 

BennMUHbi A* a rpe6eHKotf ysKononocHbix 
cfcwibTpOB c nonocofi Kaworo aF^, KorAa 
cuman, oTpaxeHHbitf ot sepuiHHbi npenaTCTBkia, 
nepexoflkiT H3 oahoto AonnepOBCKoro cfci/mbTpa 
b coceAHM« c hum. 3th pa3pbiBW b 
3HaMHTenbHO« CTeneHH ycTpaHaioTca 
ncnojib30BaHneM coBMecTHO^ o6pa6oTKH 
MHcfXipMai^MM b cMewHbix cpwnbTpax rpe6eHKH, 
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yMMTbiBafl, mto aMnnnTyAa cumana Ha BbixoAe 
j-ro y3KononocHoro AonnepOBCKoro 4)nribTpa 
o6paTHO nponopunoHanbHa ero paccTpo^Ke 
OTHOCMTeribHo cumana n MaKciiMaribHa, KorAa 
nonoca j-ro cfewnbTpa noriHocTbio oxBaTbiBaeT j-i^ 
yqacTOK cneiapa cumana. 

C yMeHbiueHneM nonocw 
AonnepOBCKoro o>kinbTpa TOMHOCTb aH/H ol^shkh 
BbicoTbi H npenflTCTBun Taicxe B03pacTaeT. 
OAHaKo npn otom yBenMMUBaeTca TpeGyeMoe 
BpeMfl KorepeHTHoro HaKonneHUfl cumana npu 
ero o6Hapy>KeHnn - c oahoA cToponbi; b to *e 
BpeMfl yMeHbiuaeTCfl peanbHoe BpeMfl 
KorepeHTHoro HaKonneHun cumana - b cuny 
yMeHbiueHun BpeMeHU Haxo)KAeHMfl cumana 3a 

TaKT 06pa60TKM HHCjX0pMai4MM B BPJ1C B 3TOM 
Cf)MnbTpe M3-3a ABHWeHHfl flA CO CKOpOCTbK) 

V h PacneTbi m MOAennpoBaHne noKa3ann, mto 
noneT flA b Anana30He CKopocTetf 150. . 280 
km/m npn X = 8,6 mm onTHManbHoe 
3HaMeHne aF* cocTaBn^eT BenuMMHy nop^AKa 
30. . 60 Tlv npn stom J1A sa TaKT o6pa6oTKW 
(-30. ..mc) nponeTaeT paccToaHue OKono 3... 5 
m (Ana npuBeAeHHbix Ha o>nr. 6 ycnoBuvi). mto 
conocTaBUMO c npnB©A©HHbiMH Ha cjwr. 6 
3HaneHMfiMM a H/H. 

Ha o>nr. 7 npuBeAeHbi 3aBncnMOCTM A ^ a ot 
AanbHOCTM Ana AByx 3HaMeHMti H - 8 m m 15 m, 
noATBepwaioiMne pocT tomhoctm oueHKH 
BbicoTbi H nperiHTCTBua npn yMeHbiueHviM D Ana 
cfcwKcwpoBaHHoro 3HaMeHMa A F<tj. 
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OopMyna ii3o6peTeHMfl: 

1. Cnoco6 onpeAeneHna napaMeTpoB 
Ha3eMHbix npenaTCTBufl npn noneTe 
neTaTenbHbix annapaToa Ha Manoti BbicoTe, 
3aioiioMaK)LUn«ca b tom, mto ocyiMecTBnaiOT 
y3KononocHyio AonnepoBCKyio o>MnbTpau,MK) 
cwrHana Ha BbixoAe npneMHoro ycTpoflcTBa 
paAnonoKai^MOHHoPi CTaHunn, o6Hapy>KMBaioT m 

OL^eHUBaiOT KOOpAHHaTbl OA^HOMHblX HaseMHbix 

paAnoKOHTpacTHbix uenefl, oTnuMaKDinn^ca TeM, 
^to o>opMnpyioT nonaTOo6pa3HyK3 A^arpaMMy 
HanpasneHHOCTM aHTeHHbi paA^onoKam^oHHo^ 
CTaHLVrfu, opueHTkipoBaHHyto no HanpaaneHkiio 
BeKTopa cKopocTn noneTa neTaTenbHoro 
annapaTa, ocyiMecTBnatoT cKaHnpoBaHne 
aHTeHHbi no a3HMyTy b orpaHUMeHHOM yrnoBOM 
ceiaope, npon3BOAaT AonnepoBCKoe o6y>KeHiie 
nyMa no yrny MecTa nyTeM MHoroKaHanbHoPi 
AonnepoBCKoe *MnbTpauMn, no 3aAep>KKe 
oTpa>KeHHoro cumana ocyu^ecTBnaioT 
o6Hapy>KeHMe cumana bo Bcex c|)MnbTpax, 
BbiMncnaioT AanbHocTb D ao Ha3eMHoro 
npenaTCTBua, oupHUBaioT 
tunpuHy A^ a AonnepOBCKoro cneiapa 
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oTpa*eHHbix ot npenaTCTBM* CMmanoB, no 

BeJlMMMHG KOTOpofi nO COOTHOLLieH M IO 




rfle V„ - cKopodb noneTa netaTenbHoro 



annapaTa; 

X - AnnHa BOJiHbi P/1C; 

h - BbicoTa noneTa neTatenbHoro annapata 



HaA noACTnna»oii^eM noBepxHOCTbK), 

BblMHCJlflKJT BblCOTy H Ha3eMHoro 
npen^TCTBUfl, a no ymoBOMy nonoweHHio 

^ aHTeHHbl B ropH30HTaJlbHOCS nnOCKOCTM 

onpeAerifliOT a3MMyT Ha3eMHoro npen$rrcTBHfl. 
S 2. Cnoco6 no n.1, oTnuMaidnuCicR TeM, hto 

npn o6Hapy>KeHMM n OL^eHKe KOopAunaT 

OAMHOHHblX Ha3eMHblX DaAHOKOHTpaCTHblX 

i^enefl BbiAenaioT ynacTKn cneicrpa ot pa>K6 h h bix 
ot nosepxHOCTn cMmanoB, npeBbiwatomue 
ypoBeHb cnetapa cfrOHOBbix OTpaweHHtf, tunpnHa 
KOTopwx He npeBbiiuaeT BennHMHbi nonocw 
nponycKaHUfl OAMHOMHoro cJwnbTpa rpe6eHKM 
y3KononocHbix AonnepoBCKHX cfewnbTpoB npu 
AonnepoBCKOM ooyweHww nyna. 
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